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© Method of establishing a signal path between at least two apparatuses and an arrangement of at 
least two apparatuses for realising the method. 



© In a system comprising ^collection of signal 
processing apparatuses (1, 2, 3, 4) and a switching 
device (5), each apparatus is connected, by means 
of a universal connector (6, 7 t 8, 9) which is identical 
for each apparatus,, to an arbitrary connection of the 
said switching device. The signal path between two 
or more connected apparatuses is established in that 
a first apparatus supplies a report command for the 
switching device in at least one further apparatus, 
after which the switching device finds out to which 
connector a further apparatus Is- connected in that 
said further apparatus in reaction to the report com- 
r—mand has supplies an Identification signal as a result 
^of which the switching signal recognises the connec- 
^ tor to which said further apparatus is connected. 
00 Once it has been found out to which connector the 
CO first and the further apparatuses have been con- 
H^nected, the switching signal establishes a signal path 
Iftherebetween. 
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Method of establishing a signal path between at least two apparatuses and an arrangement of at least 

two apparatuses for realising the method. 



The invention relates to a method of establish- 
ing a signal path between at least two apparatuses 
belonging to a collection of signal-processing ap- 
paratuses of which each apparatus is connected to 
a switching device by means of a respective uni- 
versal connector which is identical for each appara- 
tus, and which apparatuses and the switching de- 
vice are connected to a bus for transferring com- 
mands, said method comprising the steps of. 
-generating, by a first apparatus of said collection, 
a report command for the switching device and at 
least one further apparatus; 
-supplying said report command on the bus; 
-generation after the report command has been 
supplied to the bus, if an identification signal by at 
least one further apparatus, which was specified in 
the report command, and transferring said iden- 
tification signal to the switching device via a pre- 
determined pin of the relevant connector. 

The invention also relates to a set comprising a 
collection of signal-processing apparatuses and a 
switching device, in which each apparatus is con- 
nected to the switching system by means of a 
respective universal connector, which is identical 
for each apparatus. 

Such a method or such a set is generally 
known, for example, from computer or telephone 
networks. The various apparatuses formed, for ex- 
ample, by computer stations or telephone sets are 
connected to a bus via which commands, for ex- 
ample, report commands, are transferred. The var- 
ious apparatuses are also connected to a switching 
device (for example, an interface modulate or an 
exchange) by means of a universal conn&ctor. 
When a signal path Is to be produced between a 
first apparatus and a further apparatus in order to 
transfer an infor mation signal from the first to the 
further apparatus, a report command is then given 
to the switching device by said first apparatus. Said 
report command also comprises a key (for exam- 
pie, the destination address or the subscriber's 
number) for the further apparatus. In computer and 
telephony networks the locations of the first and 
the further apparatuses are known or the key is 
constructed so that the location of the further ap- 
paratuses can be simply derived herefrom. A signal 
path can then simple be established between the 
respective connectors of the apparatuses between 
which the information signals to be transferred 
when the locations and hence the connectors to 
which the apparatuses are connected are unam- 
biguously known or can be determined unam- 
biguously. In certain apparatuses, for example 
audio or video apparatuses, it is known either to 



use for each apparatus a specific connector or to 
use the same universal connector for all ap- 
paratuses and to reserve a fixed connector connec- 
tion for each apparatus connected to the switching 

5 device so that the connections between specific 
apparatuses in the switching device can be realised 
by means of a switch to be operated by the user. 

A fixed reservation of certain connections for 
certain apparatuses, however, considerably re- 

w stricts the flexibility in the construction of such 
apparatuses, and moreover it is not user-friendly. 
When, however, said fixed reservation for certain 
connections is omitted and the above-described 
method is used, the problem occurs that the 

is switching system does not know to which connec- 
tor an apparatus is connected. Since the locations 
of the apparatuses are unknown the known switch- 
ing device can no longer produce the signal path. 
It is the object of the invention to provide a 

20 method and an arrangement in which said method 
can be carried out, in which without using a fixed 
reservation of certain connections a signal path is 
established between at least two apparatuses 
which are each connected to the switching device 

25 by means of their respective universal connector. 

For that purpose a method according to the 
invention is characterized in that said method com- 
prises the further steps of: 

-recognition, after reception of said report com- 
30 mand, by the switching device of the connection to 
which the relevant connector of the first apparatus 
is connected; 

-recognition, after reception of said identification 
signal, by the switching device of the connection to 
35 which the relevant connector of the further appara- 
tus is connected; 

-establishing by the switching device of a signal 
path between the recognised connection of said 
first apparatus and the recognised connector of 

40 said further apparatus. 

Since all the apparatuses are connected to the 
switching device by means of their repsective uni- 
versal connector the user need no longer find out 
to which connection a given apparatus should be 

45 connected. The switching device ensures, in 
cooperation with the apparatuses, that the signal 
path is produced. For this purpose an identification 
signal is conveyed to the switching device by at 
least one further apparatus which is specified in the 

so report command. Since the switching device now 
recognises both the connection of the connector of 
the first and that of the further apparatus on the 
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basis of a received report command and identifica- 
tion signal, respectively, the switching device is 
capable of establishing a signal path between these 
"recognised" connections. 

In an arrangement according to the invention 
the switching device comprises detection means 
for detecting a report command and an identifica- 
tion signal, and switching means for establishing 
the signal path. The use of the bus for transmitting 
the report command presents the advantage that, 
independently of the connection to which the ap- 
paratus is connected, the report command can be 
transmitted to all apparatuses since all apparatuses 
and the switching device are connected to the bus. 
The Jse of a pre-determined pin for supplying the 
identification signal makes the detection thereof 
simpler since in this manner each time only one 
pin of the connector needs to be sensed. 

A preferred embodiment of a method accord- 
ing to the invention is characterized in that generat- 
ing said report command involves generating a 
connection request signal, said connection request 
signal being supplied to the switching device; 
said recognition of the relevant connector com- 
prises the successive steps of: 
-reception of the connection request signal; 
-generating an identification request signal; 
-supplying said identification request signal via the 
bus to the first apparatus; 

-generation by the fist apparatus upon reception of 
said identification request signal, of an identification 
signal and supplying said identification signal to the 
switching device via the said predetermined pin of 
the relevant connector of said first apparatus; 
sequentially sensing each time the predetermined 
pin of the connectors by the switching device and 
recognition of the relevant connector having the 
identification signal on said predetermined pin. 

Detection of the connection to which the first 
apparatus is connected can as a result of this be 
realised in the same manner as detection of the 
further apparatus, which in turn enables a sim- 
plification of the detection means of the switching 
device. 

It is favourable for the report request signal to 
be presented sequentially to the various further 
apparatuses.. Recognition of the connection to 
which the further apparatus is connected is, as a 
result of this, simple to realise. 

It is favourable for the identification signal to be 
formed by the provision of a modulation on the 
signal transfer via said pin. As a result of this an 
extra pin of the connector is not necessary for 
supplying the identification signal. 

A preferred embodiment of an arrangement 
according to the invention is characterized In that 
the detection means comprise a third detector gen- 
erator for detecting report commands and generat- 



ing a report request signal which comprises a key 
for the further apparatuses specified in the report 
command, which further apparatuses each time 
comprise a memory element for storing an own 
5 key, which report command detector is connected 
to the memory element of its relevant apparatus 
and is provided for the detection of a received key 
and the comparison of the detected key with its 
own key and. generating the recognition signal 
10 when the keys are found to correspond. Identifica- 
tion of the further apparatus as a result of this is 
simple to realise. 

It is favourable for the universal connector to 
be a 21 -pole scart euroconnector. Universal 21- 
15 pole scart euroconnectors are generally known in 
audio and/or video devices. These connectors are 
known ger se and are described, for example in 
"Funkschau" 18M882, ££, 50/51. In these eurocon- 
nectors the bus is connected to the pins 10 and 12 
20 and a switching voltage is transported over pin 8. 
Therefore said pin 8 is suitable for supply the 
identification signal hereon in the form of a modula- 
tion of the switching voltage. 

The invention will now be described in greater 
25 detail with reference to an embodiment shown in 
the accompanying drawing which represents a vid- 
eo arrangement in which the signal processing 
apparatuses are each connected to a switching 
device by means of a respective universal 21 -pole 
30 scart euroconnector. 

In this example, four apparatuses, for example 
a TV set 1 , two video recorders 2 and 3, and a 
video disc player 4, are connected to a switching 
device 5 by means of universal 21 -pole scart 
36 euroconnectors 6-9. As regards their connections 
to the switching device these apparatuses may be 
interchanged arbitrarily since the connections and 
the connectors are identical. 

Each apparatus comprises a communication 
40 unit 10, 11, 12 and 13. respectively, (for example a 
microprocessor with ab Ho interface connected 
thereto) which is suitable for communication with 
the switching device and the other apparatuses. 
For this purpose the communication units are con- 
46 nected to a bus 14 and the conductors 17 and 20. 
The bus 14 is, for example, a one-line bus (D*B) as 
described in British Patent Specification No. 
2074425. The switching device comprises a num- 
ber of connections to which the 21 pole scart 
50 euroconnectors 6-9 can be connected. A data bus 
transceiver 15 is connected to the bus 14 in the 
switching device and in turn Is connected to a 
microprocessor 16. The conductors 17 are con- 
nected to a multiplexer 18 which has an output 
66 connected to an input of the microprocessor. The 
conductors 20 are connected to switching means 
19 a control input of which is connected to a further 
control output of the microprocessor 18. 
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The bus 14 is connected to the pins 10 and 12 
of the 21 -pole scart euroconnectors. Via said bus 
are transmitted inter alia commands which originate 
from the switching device or from an apparatus and 
which are destined for one or more further ap- 
paratuses or for the switching device. The conduc- 
tors 17 are connected to pin 8 of the 21 -pole scart 
euroconnectors. Via said pin 8 inter alia a switching 
voltage is transported. The conductors 20 serve for 
the transport of signals, for example, video and/or 
audio signals, between two or more apparatuses of 
the arrangement Each conductor 20 is formed by 
at least those signal lines which are connected to 
the pins 1 to 3, 6. 7, 11, 15, 19 and 20 of the 21- 
pole scart euroconnectors. Each of the correspond- 
ing remaining signal lines (connected to the pins 4, 
5, 9, 13, 14, 16, 17, 18, 21) of the various connec- 
tors are connected together either directly or via 
the switching means 19. 

The communication units 10, 11,. 12 and 13 are 
each provided with a report command generator 
which is connected to the bus 14 and via this bus 
supplies report commands for the switching device 
and the remaining apparatuses. The report com- 
mands comprise inter alia a connection request 
signal, i.e. a signal destined for the switching de- 
vice 5 to indicate thereto that a signal path is to be 
established between the apparatus which has sup- 
plied such a connection request signal and one or 
more further apparatuses specified in the connec- 
tion request signal. 

The communication units furthermore each 
comprise an identification signal generator an out- 
put of which is connected to pin 8 of the relevant 
connector. The identification signal for its appara- 
tus, i.e. signals which are destined for switching 
device 5 and from which the recognition by the 
.switching device of the connection to which the 
apparatus is connected becomes possible. 

The switching device receives a connection 
request signal supplied to the bus by means of its 
transceiver 15 and the latter passes It on to the 
microprocessor 16. The identification signals are 
presented to the multiplexer 18. The microproces- 
sor successively senses the various connections of 
the multiplexer in order to recognize via which 
connection an identification signal has been pre- 
sented. 

The microprocessor 16 comprises a detector 
generator which is designed for generating: 
-Identification request signals, i.e. bus messages 
generated after detection of a connection request 
signal to request whether the apparatus which has 
supplied the connection request signal wants to 
supply an identification signal in order to find out to 
which connector it is connected; 
-detection confirmation signals, J.e. bus messages 
with which the switching device 5, having received 



an identification signal of an apparatus in question 
and having recognized the connector to which it is 
connected, requests for the removal of the iden- 
tification signal from the conductor 17 on which it is 
5 set; 

-report request signals, i.e. bus messages gen- 
erated after detection of a connection request sig- 
nal or a report command, by which, by means of a 
key, the connected apparatuses, or those which 

70 were specified in the connection request signal, are 
requested to supply an identification signal. 

The identification signal is preferably formed 
by a modulation on the switching voltage present 
on the line connected to pin 8 of a connector. As a 

75 result of this it is not necessary to use a separate 
pin of the 21 -pole scart euroconnector for the iden- 
tification signal and moreover the detection of said 
identification signal is simple to realise by the 
switching device. Since said identification signal is 

20 the same for all the connected apparatuses (in fact 
only the connection is to be recognised) it will 
suffice to scan sequentially the inputs of the mul- 
tiplexer. Said scanning is done under the control of 
the microprocessor 16 which scans the various 

25 inputs of the multiplexer and finds out whether a 
modulation signal is present on one (or more) of 
said inputs. Upon detection of a modulation signal 
at a scanned input the microprocessor establishes 
on which input said modulation signal is present. 

30 As a result of this the microprocessor is capable of 
recognising to which connector an apparatus is 
connected. 

When the microprocessor 16 has established, 
by means of scanning the inputs of the mutiplexer 

35 18, to which connection the apparatus with which a 
connection is desired is connected and has also 
established to which connection the apparatus 
which desires the connection is connected, the 
switching means 19 are activated under the control 

40 of the microprocessor in order to establish a signal 
path between these apparatuses. The switching 
means are formed, for example, by a program- 
mable switching matrix. 

It will be obvious that a signal path can be 

45 established between more than two apparatuses. 
This may be the case as a result of a detection of 
an identifica tion signal at more than one input of 
the multiplexer. The multiplexer 18 Is constructed, 
for example, from a collection of AND gates or 

so from a collection of flip-flops which each have one 
input connected to a line from the conductor 17. 

Let it be assumed that information originating 
from the video recorder 2 is to be displayed on the 
TV set 1. From the communication unit 11 of the 

as video recorder 2 a connection request signal is 
supplied over the bus 14 and via the transceiver 15 
to the microprocessor 16. In the microprocessor 16 
the source of said signal is known by decoding the 
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connection request signal but not the connector to 
which said source is connected. Hence that it is 
initialised from the microprocessor 16 that an iden- 
tification request signal for the video recorder 2 is 
supplied over the bus 14. The video recorder then 
detects this identification request signal and sup- 
plies an identification signal via the conductor 17; 
this identification signal is detected by the micro- 
processor 16 via the multiplexer 18 and thus con- 
nector 7 to which the video recorder 2 is connected 
has been recognised. From the microprocessor 16 
a detection confirmation signal for the video re- 
corder 2 is supplied over the bus 14, as a result of 
which the identification signal is removed from the 
conductor 17 in question. By decoding the connec- 
tion request signal the microprocessor 16 has es- 
tablished that a connection to a TV set is to be 
established. The microprocessor 16 then generates 
a report request signal for a TV set and supplies it 
to the bus 14. In an alternative embodiment a 
report command which comprises . a connection 
request signal fro the switching system is sent to 
all connected apparatuses via the bus. By decod- 
ing such a report command an apparatus is then 
capable of finding out whether it is specified in the 
report command or not and, if so, to then generate 
an identification signal. As a result of this it is not 
necessary to generate a connection request signal. 

By decoding a received report request signal 
an apparatus finds out whether it may be involved 
in producing the signal path. This examination oc- 
curs, for example, by comparison of an identifica- 
tion, for example, an address or an indication code, 
incorporated in the report request signal (or in the 
report command) which in this example indicates 
that a connection to a TV set is desired. For 
performing the comparison the communication unit 
of the TV set comprises a memory element for 
storing its .own key. Said memory element is con- 
nected to a comparator in which the own key is 
compared with the presented key. When the own 
key corresponds to the presented key this means 
that the apparatus in question is involved in the 
signal transmission and an identification signal is 
generated. By supplying said identification signal 
vja the conductor 17 in question, the switching 
system is now capable of recognising that the TV 
set is connected to connector 6. In this case also a 
detection confirmation signal is now supplied from 
the microprocessor 16 via the bus connection 14 to 
the TV set so that it can release the conductor 17 
in question. It is now established in the micropro- 
cessor that a signal path is to be established be- 
tween the TV set 1 and the video recorder 2, that 
the TV set is connected to the connector 6 and the 
video recorder is connected to the connector 7; the 



microprocessor 16 then provides such a control 
signal to the switching means 19 that therein the 
signal path is produced between the apparatuses 
connected to the connectors 6 and 7. 

s A more complicated system is obtained when 
ail connected apparatuses (i.e. ail the apparatuses 
with the exception of that one from which the 
connection request signal originates) react to the 
report request signal from the switching device. 

10 Each connected appaatus then reports via pin 8 as 
a modulation on the signal transmitted via said pin 
so that identification of all the connected ap- 
paratuses is possible. All these signals with modu- 
lation identification are detected so that In the 

is microprocessor 16 the desired apparatus can be 
• selected herefrom. 

Finally it is to be noted that the switching 
system 5 may form both a separate unit and may 
be incorporated in one of the apparatuses, for 

20 example, in the TV set 1; in that case the ap- 
paratuses 2, 3 and 4 are connected to the TV set 
i.e. to the switching device 5 provided therein. 



25 Claims 

1. A method of establishing a signal path be- 
tween at least two apparatuses belonging to a 
collection of signal-processing apparatuses of 

30 which each apparatus is connected to a switching 
device by means of a respective universal connec- 
tor which is identical for each apparatus, and which 
apparatuses and the switching device are con- 
nected to a bus for transferring commands, said 

36 method comprising the steps of: 

-generating, by a first apparatus of said collection, 
a report command for the switching device and at 
least one further apparatus; 
-supplying said report command on the bus; 

40 -generation after the freport command has been 
supplied to the bus if an identification signal by at 
least one further apparatus which was specified in 
the report command, and transferring said iden- 
tification signal to the switching device via a pre- 

46 determined pin of the relevant connector 

characterized in that said method comprises the 
further steps of: 

-recognition, after reception of said report com- 
mand, by the switching device of the connection to 
so which the relevant connector of the first apparatus 
is connected; 

•recognition, after reception of said identification 
signal, by the switching device of the connection to 
which the relevant connector of the further appara- 
65 tus is connected; 

-establishing by the switching device of a signal 
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path between the recognised connection of said 
first apparatus and the recognised connector of 
said further apparatus. 

2. A method as claimed in Claim 1, character- 
ized in that generating said report command in- 
volves generating a connection request signal, said 
connection request sig nai being supplied to the 
switching device; 

said recognition of the relevant connector com- 
prises the successive steps of: 
-reception of the connection request signal; 
-generating an identification request signal; 
-supplying said identification request signal via the 
bus to the first apparatus; 

-generation by the first apparatus, upon reception 
of said identification request signal, of an identifica- 
tion signal and supplying said identification signal 
to the switching device via the said predetermined 
pin of the relevant connector of said first apparatus; 
sequentially sensing each time the predetermined 
pin of the connectors by the switching device and 
recognition of the relevant connector having the 
identification signal on said predetermined pin. 

3. A method as claimed in Claim 2, character- 
ized in that, after receipt of the connection request 
signal, a report request signal is generated by the 
switching device which report request signal com- 
prises a key for the further apparatuses specified in 
the connection request signal and is transferred via 
the bus to the further apparatuses, and in which it 
is verified by the said further apparatuses after 
receipt of the report request signal whether the 
further apparatus is identified by the key and in 
which the identification signal is generated if the 
further apparatus has been identified by the key. 

4. A method as claimed in Claim 3, character- 
ized in that the report request signal is presented 
successively to the various further apparatuses. 

5. A method as claimed in Claim 2 or 3, 
characterized in that, after recognition of an iden- 
tification signal, a confirmation signal is generated 
by the switching device and is applied to the 
apparatus which has generated the identification 
signal. 

6. A method as claimed in any of the preced- 
ing Claims, characterized in that the identification 
signal is formed by providing a modulation on the 
signal transferred via the said pin. 

7. An arrangement comprising a collection of 
signal processing apparatuses and a switching de- 
vice, each apparatus being connected to the 
switching device by means of a respective univer- 
sal connector which is identical for each apparatus 
and which apparatuses and the switching device 
are connected to a bus for transferring commands, 
at least a first apparatus comprises a report com- 
mand generator for generating report commands 
for the switching device and for the identification of 



at least one further apparatus, which report com- 
mand generator has an output connected to the 
bus, said further apparatuses comprise a report 
command detector connected to the bus for detect- 
5 ing received report commands, characterized in the 
report command detector is further provided to 
generate a recognition signal upon identification of 
its associated apparatus by means of the received 
report command, which further apparatus corn- 
to prises an identification signal generator connected 
to the report command detector and provided for 
generating an identification signal upon receipt of a 
recognition signal, which identification signal gener- 
ator is connected to a predetermined pin of the 
is respective connector of the associated further ap- 
paratus for supplying the identification signal there- 
to which switching device comprises detection 
means which are connected to the bus and the 
predetermined pins of the connectors, for detecting 
2Q the connection to which the connector of the first 
apparatus is connected and detecting the connec- 
tion via which the identification signal was supplied, 
said switching device comprising switching means 
which are connected to the detection means for 
25 establishing a signal path between the connectors 
detected by the detection means. 

8. An arrangement as claimed in Claim 7, char- 
acterized in that the report command generator is 
provided to generate a connection request signal 

30 and the detection means of a first detector gener- 
ator are provided to detect the connection request 
signal, which report command generator further 
comprises a second detector generator for detect- 
ing a received identification request signal and 

as generating art identification signal upon detection of 
an identification request signal, which second de- 
tector generator is activated under the control of a 
connection request signal and is connected to the 
said predetermined pin of the connector of the first 

40 apparatus for supplying the identification signal. 

9. An arrangement as claimed in Claim 7 or 8, 
characterized in that the detection means comprise 
an identification signal detector which is detected 
to the connections for the previously determined 

45 pins, which identification signal detector Is provided 
to recognise a connection to; which an identification 
signal has been supplied. 

10. An arrangement as claimed in any of the 
Clains 7, 8 or 9, characterized In that the detection 

so means comprise a third detector generator for de- 
tection means commands and generating a report 
request signal which comprises a key for the fur- 
ther apparatuses specified in the report command, 
which further apparatuses are each time provided 

55 with a memory element for storing an own key, 
which report command detector is connected to the 
memory element of its relevant apparatus and is 
provided to detect a received key and to compare 
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the detected key with its own key and generating 
the recognition signal when the keys are found to 
correspond. 

1 1 . An arrangement as claimed in any of the 
Claims 7, 8, 9 or 10, characterized in that the s 
detection means comprise a confirmation signal 
generator for generating a confirmation signal un- 
der the control of a received identification signal 

and the presentation thereof to the apparatus which 

has generated the identification signal. w 

12. An arrangement as claimed in any of . the 
Claims 7 to 11, characterized in that the universal 
connector is a 21 -pole scart euroconnector. 

13. An arrangement as claimed in Claim 12, 
charac terized in that the bus connected to the pins is 
10 and 12 and that pin 8 is the predetermined pin. 

14. An arrangement as claimed in any of the 
Claims 7 to 13, characterized in that the bus is a 
one line bus. 

15. An arrangement as claimed in any of the 20 
Claims 7 to 14, characterized in that the signal path 

is destined to transfer audio and/or video signais. 

16. A switching device for use in an arrange- 
ment as claimed in any of the Claims 7 to 14, 
characterized in that the switching device com- as 
prises detection means for detecting report com- 
mands and identification signals and comprises 
switching means for producing a connection be- 
tween connections on which report commands 
and/or identification signals have been detected. 30 

17. An apparatus for use in an arrangement as 
claimed in any of the Claims 7 to 14, characterized 
in that the apparatus comprises a report command 
generator and/or a report command detector and/or 

an identification signal generator. 35 
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